Regional alveolar hypoxia does not affect air embolism-induced pulmonary edema.
We studied the effects of regional alveolar hypoxia on permeability pulmonary edema resulting from venous air embolization. Anesthetized dogs had the left upper lobe removed and a double-lumen tube placed so that right lung and left lower lobe (LLL) could be ventilated independently. Air was infused into the femoral vein for 1 h during bilateral ventilation at an inspiratory O2 fraction (FIO2) of 1.0. After cessation of air infusion the LLL was then ventilated with a hypoxic gas mixture (FIO2 = 0.05) in six animals and an FIO2 of 1.0 in six other animals. Lung hydroxyproline content was measured as an index of lung dry weight. LLL bloodless lobar wet weight-to-hydroxyproline ratio was 0.33 +/- 0.06 mg/micrograms in the animals exposed to LLL hypoxia and 0.37 +/- 0.03 mg/micrograms (NS) in the animals that had a LLL FIO2 of 1. Both values were significantly higher than our laboratory normal values of 0.19 +/- 0.01 mg/micrograms. We subsequently found in four more dogs exposed to global alveolar hypoxia before and after air embolism that the air injury itself significantly depressed the hypoxic vasoconstrictor response. We conclude that regional alveolar hypoxia has no effect on pulmonary edema formation due to air embolism. The most likely reason for these findings is that the air embolism injury itself interfered with hypoxic pulmonary vasoconstriction.